By using energy method, we studied change in energy of a rectangular sheet of atoms as a function of magnitude of homogeneous strain for five independent types of deformations. Each type of strain has been applied by changing the dimension of the simulation box in one or more directions and scaling the coordinates of all the atoms in the box consistent with the desired strain. For each type of strain, its magnitude has been varied within a range of positive and negative values which includes the zero strain state also. The simulated graphene sheet is shown in Figure S1 . Then the elastic constants are obtained by analyzing the strain-energy data as shown in Figure S2 . Here all the calculations are done in the micro-canonical ensemble (constant NVE) with energy kept constant in the order of 1×10 -7 for 100 ps simulation time.
Fig. S1
The structure of the graphene sheet used for molecular statics calculations. 
